are brought to a focus at the tip by internal reflection, and the beam is therefore concentrated here by an amount depending on the ratio of the squares of the radii of the director at these two points. The quartz must be from a good specimen and the base must be optically polished if much of the intensity is not to be lost.
For radiation of the eye, however, such a beam is not susceptible of sufficient control. I have elsewhere elaborated the thesis (1926, c) that an important factor in the aetiology of cataract is the incidence of radiant energy of any wave-length upon the lens. This acts by denaturing its proteins and deranging the autoxidation system upon which the efficiency of its internal metabolism depends, the final process of flocculation of the lens proteins being induced by changes in the concentration of hydrogen ions and salts and osmotic variations, to which in some cases may possibly be added a process of continuous photosensitization. Ultra-violet light, if used experimentally in intensity enough, can cause lenticular opacity. If used in lower concentrations such as do not obviously produce an opacity, it increases the lability of the colloid system of the lens and diminishes its glutathione content, both of which reactions, while they still leave the lens optically clear, predispose to the subsequent incidence of cataract. Some writers on the Continent have stated that with the relatively small intensities of radiation such as are used clinically, applied as they are intermittently, comparatively uncontrolled applications are within the margin of safety. It is to be remembered, however, that many of the eyes subjected to treatment are already diseased, and in these the lens is presumablv already predisposed to pathological change; and in any case in the present state of our knowledge the exposure of the lens to any direct radiation seems an unjustifiable risk. With the apparatus figured such a risk can be completely eliminated.
The apparatus is used on the standard Gullstrand slit-lamp table and stand (Zeiss), the slit-lamp and horizontal bracket being lifted off bodily at the point corresponding to (X) in the diagram. The lamp used is a quartz mercury vapour lamp (220 volts, 2-3 amps.): this is preferable to any type of carbon arc owing to the absence from its sp-ectrum of infra-red, a type of ray peculiarly dangerous to the eye. With this type of lamp at the working distance the heat effect is negligible. The atmospheric type (K.B.B.) is used as it is the most easily manipulated and works over prolonged periods under the most constant conditions. It is enclosed in a casing (C) and is so designed that it occupies the minimum of space, and that the vertical arc is situated in front of a wide slit-aperture (A) which can be rotated in any meridian. The light is concentrated on a diaphragm (D) show no fluorescence but appear as black. New vessels in the cornea appear black, the individual corpuscles can often be distinguished, and the reaction of the capillaries to drugs and otlher stimuli applied locally can be readily followed. A similar picture is obtained of the iris. The lens fluoresces markedly, and since the absorption of tlle nucleus and cortex are different, the fluorescence of the various optical layers offers a sharp contrast. Siagreen is well seen, and inflammatory deposits, opacities, and vacuoles and fluid lacunae appear in relief and sharply defined as black or dark blue ag-ainst the pale yellow-green or lavendergrey of the fluorescent light. A lens dislocated into the anterior chamber or into the vitreous is quite apparent, and can be definitely localized without trouble; an indication of the extent of damage after trauma or needling is given; and the state and extent of the remains of the lenticular substance after extraction can be accurately discerned. The fluorescent light, moreover, can to a large extent be appreciated through a cornea so opaque that it is for practical purposes impermeable to ordinary light, and some idea of the state of the lens can thus be deduced in these cases.
It (see 1926, c) , transparency may be recovered by the control of the exciting causes; but in all cases an organic opacity once formed is immutable. The coagulation of protein is an irreversible chemical change. It seems not unreasonable to hope that in the future when our knowledge of this change and the factors causing it has been more fully developed it may be possible to prevent its incidence or to delay or arrest its progress, but to set out to "cure" cataract in the sense used above by any means, medical or physical, is quite unjustified.
I am indebted to Messrs. Carl Zeiss Ltd. for their courtesy and to Messrs. Kelvin Bottomley and Baird for the care they have taken in constructing the lamp.
